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IV- RESULTS AND DISCUSSION

1. FIRST EXPERIMENT: Effect of sulphur soil application,
nitrogen, phosphorus and potassium fertilizers on plant |
vegetative growth, bulbs yield and quality as well as
storagebility of onion hulbs:

1.1. Effect on vegetative growth characteristics:

Data illustrated in Table (3) show the effect of sulphur soil
addition and nitrogen, phosphorus as well as potassium fertilizers
Jevel on vegetative growth aspects of onion plant expressed plant
length, bulb and blades lenzth, number of tubular blades per plant,
fresh weight of plant, blades and bulbs weight. ‘

With regard to the effect of sulphur, it is evident from such data
that sulphur application at different used levels enhanced all the
studied growth parameters and increased their values than those of
control one. In this respect, the medium and the highest used rates
(300 and 200 kg/fed.) reflected the highest values of all growth
aspects without significant effects in between for most studied
characters. In addition such enhancing effect did not reach the level of
significancy in case of whole plant, blade and bulb length as well as
number of tubular blades per plant during the first growing season and
number of tubular blades in the second one. Obtained results are
supported by those of Khalaf and Taha (1988) working on garlic, Jana
and Kabir (1990) and Abd El-Gawad and Mahmoud (1993) all
working on onion who reported that sulphur application increased
plant growth of such bulb crops.
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With concermn to the effect of N, P,0;s and K,O fertilizers on the
onion plant vegetative growth, obtained results show that irrespective
of plant blade and bulb .length as well as number of leaves per plant
during the first season and number of leaves during the second season
which was not significantly affected, all the studied vegetative plant
growth aspects of onion plant were significant and continously
increased with increasing ratss of fertilizers up-to the highest used
one, ie. 135 kg N + 90 kg P,0s+72Kg K,O/fed. The improving
effects of increasing rate of N, P,0s and K,O fertilizers are n
agreement with those reported by Madan and Sandhu (1983), Hanna
Alla et al. (1991), Vachhani and Patel (1996), Rizk Fatma (1997) and
Oukal (1999).

Respecting the effect of interaction between sulphur soil
application and N, P,Os anc K,O —fertilizers rate on vegetative plant
growth parameters, data presented in Table (3) show that increasing
both sulphur addition and fartilizer levels increased all the studied
growth parameters during both seasons of study. In this respect, the
highest values in all studied growth characters were connected with
the highest used levels of “he studied factors, i.e. 200 or 300 kg/fed.
sulphur in combination with 90 + 60 + 48 or 135+90+ 72 kg NPK,
respectively.

It could be concluded that, undersuch conditions, the highest
used sulphur rates (200 or 300 kg/fed.) combined with the highest
applied NPK rates 90 kg N + 60 Kg P,0s + 48 kg K;0 or (135 Kg N+
90 kg P,Os + 72 kg K,0O/'fed.) are recommended to obtain the most
vigorous growth of onion plants.
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1.2. Onion bulbs yield and its components:

Data indicated in Table (4) show the effect of sulphur addition,
NPK fertilizers and their interaction on total yield and its components.
Obtained data reveal that, addition of sulphur at its different used rates
increased the total bulbs yield, marketable yield and average bulb
weight of produced bulbs. These results are true during both seasons
of growth. In this regard, the highest produced total and marketable
bulbs yields as well as average bulb weight were produced as a result
of using the highest two rafes of sulphur (200 or 300 kg/fed.). Such
results may be due to the role of sulphur in plant nutrition and 1ts
effect on soil pH and consequently on the availability of nutrients
necessary for plant growth as shown by data presented in Table (3)
which reflected on yield and its components. Similar results were
reported by Jitendra and Dhnkar (1989), Jana and Kabir (1990) and
Abd El-Gawad and Mahmond (1993) who found that higher bulbs

yield and average weight of bulb were obtained with sulphur at higher
used rates. Moreover, Khalaand Taha (1988) on garlic reported that,
sulphur was very beneficial for total bulbs yield. Meantime, Rajas et

al. (1993) found that the highest yield (78.11 ton/ha) was obtained
with 80 kg sulphur/ha. However, Singh and Pandey (1995) and Anez
et al. (1996) found that bulbs yield was not significantly affected by
sulphur soil application rates.

Regarding the effect of N, P,Os and KO fertilizers rate on total
and marketable bulbs yield as well as average bulb weight, the same
data in Table (4) reveal that, all the studied yield parameters expressed
as total and marketable bulbs yield as well as average fresh weight of

bulb were significantly increased with increasing fertilizers levels. In
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this concept, the highest total bulbs yield and its components wWere
obtained in case of using the highest used rate of fertilizers (135 Kg N
+ 90 kg P,Os+72kg K,O/fed.). Obtained results are connected with
the effect of such macro-nutrients on vegetative growth Table (3).
Such results are confirmed with those reported by Koltunoy (1984)
who found that using NPK at 60 + 60 + 120 kg/ha., respectively, gave
the best yield of garlic bulbs. Similar results were reported also by
Saimbhi et al. (1987), Katwale and Saraf (1994) and Rizk, Fatma
(1997) who reported that the highest bulbs yield of onion was
obtained with the highest N, P,Os and K,O fertilizer rates. On the
other hand, Laughlin (1989), Tendaj (1991) and Anez ef al. (1996)
reported that with various combinations of N, P,Os and K,O
fertilizers, bulbs yield was not significantly affected.

Concerning the interaction effect between sulphur and fertilizers
level on total and marketable bulbs yield as well as average weight of
bulb, the same date presented in Table (4) show that all the studied
characters mentioned hereabove were significantly affected. In this
respect, the combination between the highest used levels of each of N,
P,0s and K,O-fertilizer as well as sulphur soil application resulted in
the highest values of studied yield characters.

Hence, it is generally advisable that application of 200 or 300
kg/fed. of sulphur at time of soil preparation and fertilizing onion
plants with 135 Kg N+ 90 kg P,0s + 72 K,Of/fed. leads to the highest
total and marketable bulbs yield as well as average fresh weight of
bulb.

Respecting the effect of sulphur soil application on the

percentage of each of doubles and bolters of onion bulbs, data
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presented in Table (4) show that the highest used rate of sulphur (300
kg/fed.) significantly decreased the values of the percentage of both of
studied characters. The improving effect of sulphur on the quality of
onion bulbs expressed as percentage of doubles, and bolters, which
were decreased. |

Regarding the effect of nitrogen, phosphorus and potassium
fertilizers level on percentiges of doubling and boltering, data
presented in Table (4) show that increasing the leve} of such fertilizers
significantly improved all the studied characters. In this regard, bulbs
of the best quality were produced from plots treated with the highest
used level of N, P,Os and K,O-fertilizers [135 kg N +90 kg P,0s + 72
K,O/fed.] in both seasoﬁs of this work. Such improving effect of the
highest used level of N, P,0s and K,O-fertilizers on onion quality was
also found by Saimbhi ezal. (I 987) working on onion who reported
that all three nutrients at the highest used rate gave bulbs of the best
quality. Similar findings were also reported by Jitendra and Dhanker
(1989) on onion who found that high N and K;O levels reduced
boltering. However, Khalil et al. (1988b) and Farag and Koriem
(1990) on onion showed that increasing nitrogen level was
accompunied with an increase in double bulbs yield. In this regard,
each of El-Kafoury (1986). Leughlin (1989), Abu-Grab and Fahmy
(1991), Badretal. (1995) and Oukal (1999) reported that N, P,0O;s and
K,O-fertilizers had no effect on bulb quality of onion.

With regard to the combined effect of the different rates of soil
applied sulphur and those of nitrogen, phosphorus and potassium
fertilizers on the percentage of each of doubling and boltering
of bulbs, the same data presented in Table (4) show that such studied
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characters were clearly affectzd and improved with increasing the
applied amount of both factors of study.

Hence, application of 300 kg sulphur per fed. before
transplanting of onion and addition of the highest used levels of N,
P,0s and K,O-fertilizers {135 kg N + 90 kg P,Os + 72 kg K,O/fed.]
may be recommended for ottaining onion bulbs of the best quality
expressed as lower percentage of double and bolters bulbs.

1.3. Onion bulbs strorageability parameters:
Data presented in Table (5) show the effect of different rates of

sulphur soil application and nitrogen, phosphorus and potassium
fertilizers on storageability parameters, i.e. percentage of sprouting,
rotting, total weight loss and marketable bulbs of onion. Such data
reveal that application of the highest used level of sulphur (300
kg/fed.) significantly increased the storageability of onion bulbs when
stored under room conditions. Obtained results may be due to the role
of sulphur as a constituent of pungency substances which is positively
connected with the storageability of bulbs. Such favourable effects of
sulphur application on the storageability of onion bulbs are in
agreement with the results obtained by Pawar and Patil (1989) and
Randle (1992) who found that foliar application of different rates of
sulphur affected the pungency of bulbs which in turn affected bulbs
storageability. Such correlation suggested that sulphur is differentially |
partitioned into flavour and non-flavour compounds in the bulbs of
onions.

Respecting the effect of nitrogen, phosphorus and potassium
fertilizers level on storageability studied parameters, such as

percentage of sprouting, rotting, total weight loss and marketable
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bulbs, data persented in Table (5) show that increased level of N, P2Os
and K,O-fertilizers significantly increased the percentages of
hereabove characters excpet the percentage of marketable bulbs which
was decreased in this respect. On the other hand, the lowest applied
level of N, P,Os and K,O-fertilizers [45 kg N, 30 kg P20s and 24
K,0/fed.] significantly improved the onion bulbs storageability
through decreasing the percentages of sprouting, rotting and total
weight loss of bulbs and conse quently increased the percentages of the
marketable bulbs of onion at the end of the storage period. In this
respect, Moustafa (1979) and Midan and Sandhu (1983) showed that
high nitrogen rates have an adverse effect on bulbs storageability of
onion. Meantime, Koltunoy (1984) found that using NPK at 60 : 60
120 kg/ha. respectively was suitable for long-term storage of garlic.
Moreover, Khalil er al. (1988b) reported that percentage of weight
loss, due to discarding rotted and sprouted bulbs during storage
period, also showed that increasing N-fertilizer increased weight loss
in stored bulbs as assessed at all tested intervals. They reported that
results may be explained partially on the basis that increasing nitrogen
level increased moisture contents in the produced bulbs, thereby may
increased weight loss by means of water evaporation and also the
highest respiration process and consequently led to a reduction in dry
matter. Moreover, Jitendra and Dhankar (1991) on onion found that
using 80 kg N + 100 kg K,O/ha. had the best effect on storage quality.
Similarly, Wright (1993) found that stored onion bulbs were affected
by rates of nitrogen fertilizer where high nitrogen fertilizer level,
which produced higher total weight loss of onion bulbs, resulted in
more rotted bulbs than those received no nitrogen fertilizer which
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produced less total weight loss of onion bulbs. Meantime, Singh et al.
(1994) and Pandey and Pandey (1994) mentioned that as nitrogen
fertilizer application rate increased, postharvest storage losses due to
sprouting, rotting, moisture loss and weight loss increased also. They
reported that the storage quality of bulbs decreased with increased
rates of N-fertilizers. With concern to P-fertilizers, Laughlin (1989) on
onion reported that P,Os fertilizer level increased storage rots.
However, Abu-Grab and Fahmy (1991) found that the application of
different levels of P,Os showed no effect on this character of onion.
With respect to applied level of potassium, studies of Fattahalla et al.
(1992) on garlic crop, found that the weight loss percentage and
sprouting were decreased with increasing K,O-fertilizer level. At the
end of storage period, sound cloves percentage was increased. This
was due to that shrinkage discoloration and soft cloves percentage
were decreased ‘with increasing K,O-fertilizer rate. However,
Dyachenko (1981) indicated that onion bulbs showed best keeping
quality when they were produced from plants grown without
fertilization. Moreover, Bottcher and Kolbe (1975) on onion cleared
that the keeping quality depended more on factors other than K,O and
P,Os fertilizers level including annual variation in growing and
storage conditions of bulbs. With regard to the combination of NPK
fertilization, El-Kafoury (1986) found that N, P,Os and KO
application in a single from or in various combinations had no effect
on total loss weight. However, El-Shabrawy ef al. (1987) on garlic
found that percentage of bulb infection during storage increased with
an increase in ammonium nitrate level from zero up to 1200

kg/fed. during the growing season. However, percentage of infection
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decreased to 50% when superphosphate fertilization was increased
from zero up to 800 kg/fed. Similarly, infection percentage decreased
to 33% with an increase in potassium sulphate level from zero up to
200 kg/fed. In this respect, similar findings were reported by Oukel
~ (1999) who indicated that the best treatment which showed the lowest
mean value of weight loss percentage was that of the control one
followed by application of relatively high level of NPK, i.e. 120 kg N
+ 60 kg P,Os + 45 kg K,O/fed.

Concerning the effect of the interaction between sulphur soil
application and nitrogen, phosphorus and potassium fertilizers level
on studied storageability parameters of onion bulbs, i.e. percentages of
sprouting, rotting, total weight loss and marketable bulbs, data
presented in Table (5) show that the highest used rates of sulphur (300
kg/fed.) in combination with the lowest used level of N, P,0s and K,O
fertilizers (45 kg N, 30 kg P20Os and 24 kg K20/fed.) resulted in the
lowest values of sprouted, rotted and total weight loss bulbs
percentage and the highest marketable sound bulbs during storage and
consequently good storageability of onion bulbs.

1.4. Effect on keeping quality of bulbs during the storage period:

Data presented in Tables (6 & 7) show the effect of sulpur soil
application and N, P,Os and K,O-fertilizers as well as their interaction
on the keeping quality of tne produced onion bulbs from the treated
during the five months of storage.

With respect to the efect of sulphur soil application on the

keeping quality of onion bulbs which was expressed as percentages of
sprouting, rotting, total weight loss and marketable bulbs during the
storage period of five montas extended from the middle of July up to
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middle of December. Such results show that values of the studied bulb

characters, i.e. percentage of sprouting, rotting and total weight loss
were gradually decreased with the prolongation of storage period
where the highest values of rotting and total weight loss were reported
on July, August and September compared with October and December
months. Moreover, application of sulphur at 300 kg/fed. reduced the
percentage of such characters. With respect to the sprouting characters
the same data show that December month had the highest values
compared with other months of storage. In this regard, using 300 kg
S/fed. led to the ldwest sprouting percentage during the storage period
compared with other treatments in both growth seasons. In this
respect, Randle (1992) working on onion, reported that significant
differences were founded between different cvs. as affected by sulphur
fertilizer level which affected in turn the bulb sulphur content. He
reported also that the correlation between bulb sulphur content and its
pungency was poor, suggesting that sulphur is differently partitioned
into flavour and non-flavour compounds in the bulbs of onion.
Respecting the effect of N, P20s and K,O fertilizers levels on
the keeping quality of onion bulbs, expressed as the same
aforementioned characters, during ﬁv‘e months of storage, the same
data presented in Tables (6 & 7) show that the relatively lower level of
N, P,Os and K,O-fertilizers resulted in the lowest percehtage of total
weight loss of bulbs, sprouting and rotting percentage during the
storage period. Moreover, the same treatment was connected with the
highest percentage marketable bulbs during the storage period.
Moreover, the highest values of such characters were obtained during

July, August and September compared with November and December.
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However, sprouting character had the highest values in Nov. and Dec.

months. Meanwhile, the highest values were obtained with the highest
used level, i.e. 135 kg N, 90 kg P,0; and 72 K,0/fed. similar, results
were reported by Bottcher and Kolbe (1975) on onion who cleared
that the keeping quality depended more on factors other than K,O and
P,Os fertilizers level including annual variation in growing and
storage conditions of bulbs. Moreover, El-Kafoury (1986) found that
N, P,0Os and K,O application in a single form or in various
combinations had no effect on total weight loss. Moreover, Oukal
(1999) also indicated that the best treatment which showed the lowest
mean value of weight loss percentage was that of the control one
followed by application of relatively high level of NPK, -i. e. 120kg N
+ 60 kg P,Os and 45 kg K,O/fed. Similarly, Singh et al. (1996) on

onion found that loss res.lting from rotting and physiological weight
loss was high in May when temperature was high while monthly ioss
was lower in June-August and then significantly increased being the
highest in Oct. under Indian conditions.

Concerning the ef'ect of interaction between sulphur soil
addition and NPK-fertilizzrs levels on keeping quality of onion bulbs,
during the storage period, the same data in Tables (6 & 7) show that
the best effects on onion bulbs keeping quality were resulted from the
combination between the highest used level of sulphur (300 kg/fed.)
combined with the lowest used rates of N, P,Os and K,O-fertilizers,
i.e. 45 kg N, 30 kg P,0s and 24 kg K,O/fed.
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2. SECOND EXPERIMENT: Effect of onion planting date and
cultivar on plant vegelative growth, bulbs yield, quality
and storageability: '
2.1. Effect on plant vegetative growth characters:

Data presented in Tables (8 & 9) show the effect of
transplanting date and cultivars on the different measured vegetative
growth parameters, i.e., lengthof blade, bulb and whole plant, weight
of blades, bulb and whole plant, number of leaves per plant as well as
percentage of total solub'le solids in bulb. Such data show that early
planting on December 5% increased most of the studied morphological
characters where both blades and whole plant length and welght
showed the highest values in this respect during both growing seasons
compared with other planting dates (Dec. 25% and Jan. 15"). However,
bulb weight, number of leaves per plant as well as percentage of

T.S.S. did not behave the same. In this respect, the second (medium)

th

planting date at Dec. 25" showed the highest values of bulb weight,

but leaves number per plent and percentage of T.S.S. resulted in
variable trend. Obtained results are true in both growing seasons of
this study. Such results are in harmony with those of Omran and
Awad (1979), M_ondal et al. (1986a), Miccolis (1987) and Amin et al.
(1995) working on onion. In this respect, Omran and Awad (1979)
reported that early transplanting produced higher vegetative growth
expressed as weight of blades, yields of salad onions, and higher
number of leaves that developed before bulbing starts than in the case
of later planting. However, Pandey et al. (1992) working on onion
also found that the greafest neck thickness were obtained with the

June 1% transplanting under Indian conditions. On the other hand,
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Galmarini et al. (1995) working also on onion reported that values of
leaves number were decreased with delaying transplanting date.

Respecting the effect of cultivar, the same data in Tables (8 & 9)
show that Giza 20 and Composite cvs. gave higher values of
vegetative growth parameters compared with Giza 6-Mohassen cv.
Concerning T.S.S.% in bulbs, Giza 6M cv. showed the highest values
in this respect compared with those of Giza 20 cv. and Composite cvs.
The resultes showing the response of plant growth to used cultivar are
in agreement with those reported by El-Shafie et al. (1971) working
on onion where they found that the plant foliage was more vigrous in
Behairy cv. [from which Giza 20 was initiated] as compared to Giza 6
Mohassen cv. Similar findings were reported by Omran and Awad
(1979) working on onion where they found that Behairy onion cv. was
of higher growth rate expressed as the leaves number per plant and of
larger leaves compared with Giza 6 M cv. They " attributed such
findings to the presence of thicker cuticle, higher proportion of amino
acids and total phenols ir. the Behairy cv., such variatal differences
were also reported by Khalil er al. (1988a) working on onion they
found that Giza 20 cv. approved to be of superior growth parameters
than Giza 6-Mohassen and Shandaweel No. 1 cvs.

With regard to the effect of interaction between transplanting
date and cultivars, the same data presented in Tables (8 & 9) show that
Giza 20 or Composite cvs. when grown on early planting date
(December 5™) produced plants of higher values of either plant length,
blades length, blades weight and number of leaves per plant.
However, Giza 20 cv. when planted on December 25" resulted in the

highest plant and bulb weight in the first growing season. Respecting
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T.S.S. % in bulbs, data in the same Tables (8 & 9) did’n show clear
effect where treatments showed the highest values were not the same
in both seasons of this work. |

As a general conclussion, early transplanting (December 5™ of
the cultivar Giza 20 produced plants of the highest growth parameters
than other tested treatments. |

Concerning the effect of planting date and cultivar on bulbing
ratio, data presented in Tebles (8 & 9)show that bulbing ratio was
significantly affected by bcith of used planting date and cultivar in the
two growing seasons in this study. With regard to planting date, the
same data in Tables (8 & 9) show that the highest values of bulbing
ratio [lower efficiency of bulbing ratio] in all the studied samples were
obtained as a result of medium and late plantings (on December 25"
and January 15") compared with early planting (on December 5"). In
this respect the highest values of bulbing ratio were found in the 3¢
sample due to increased age and size of plant during this period also
due to favourable climactic factors such as day length and the
accumulation of carbohydrates during these periods of growth. Such
effect of day length on onion plant bulbs was investigated by Lereari
(1982) who found that increase in carbohydrates content in bulbs of
onion plants is induced bv long day conditions and the increase of
carbohydrates levels can bz fully and rapidly reversed by transferring
the plants to short day conditions. Furthermore, the carbohydrates
accumulation was obtained only where the daylength period contains
a relatively high proportion of far-red light. Neither along photoperiod
without far-red nor the addition of far-red light during a 10 hrs

photoperiod can induce the carbohydrates accumulation.
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it may be concluded that Giza 6-Mohassen cv. planting in January 15"
had the lowest values in this respect compared with other treatments.
2.2. Effect on onion bulb yield and its components:

The effect of planting date and cultivar on onion bulb yield and
its components, i.e. total and Marketable bulbs yield as well as
average weight of bulb in both seasons for this study was illustrated in
Table (10). |

Respecting the effect of planting date, obtained data reveal that
early planting, i.e. December 5" reflected the highest values in total
and marketable bulbs yield as well as average bulb weight during both
seasons of study compared with mid and late planting dates. Obtained
results may be due to that early planting gave chance for the plants to
grow vegetatively will as shown in Tables (8 & 9) and consequently
such favourable effect reflected on produced yield of bulbs. Obtained
results are in agreement with those of Omran and Awad (1979),
Lisbao et al. (1986), Richwine (1990), Attar and Korla (1991),
Orlowski and Rekowska (1992), Pandey et al. (1992), Abd El-Rehim
(1994), Amin et al. (1995), Galmarini et al. (1995), Ali et al. (1996)
and Dawood and Haydar (1996) all working on onion. They found
that the earliest used planting date gave the highest bulbs yield and
average bulb weight compared with other used planting dates.
However, under different conditions, variable results were found. In
this respect, Lopes (1987) wiorking on onion in U.S.A., found that best
bulbs yields wére obtained between September 17" and November
14®  Whilase, under Brazili conditions, Guimaraes ef al. (1988)
working on onion also reported that the highest bulbs yield was

obtained in August than inJune transplanting. Meanwhile, Lallan et




53

al. (1991) dealing with onion also reported that bulbs yield was higher
with planting on January 15" On the other hand, Madisa (1993),
testing the suitable planting date of onion, found that mid-March
resulted in higher bulb yield than planting on mid-February or mid-
April. In this respect, Pakyurek et al. (1994) found that autumn
planting date produced higher onion bulbs yield than spring planting.
It has been found also Dy $ingh et al. (1995) that planting onion on
July 25% gave the highest bulty yields under Indian conditions.

Respecting effect " of planting date on the marketable bulb yield,
many investigators showed that the highest marketable bulb yield was
varied where the later planting date, as reported by Bhattarai et al.
(1995) working on onijon, significantly decreased the marketable bulb
yield. However, under Brazili condition, Lisbao et al. (1986) working
on onion showed that April is the best planting time for increasing
marketable bulb yield.

Concerning the effect of the cultivar on the total and marketable
bulb yields as well as average weight of bulb as shown by data
presented in Table (10), significant increments in this respect were
detected as a result of using Giza 20 or Composite cultivars than the
values of Giza 6-Mohassea cv. Such results may be attributed to that
the Giza 20 cv. is well adapied for environmental conditions similar to
those of this experiment. Such supperiority of Giza 20 cv. under the
conditions of Delta region. particulary in this time of planting (winter
season) is also due to the suitability of photoperiod and temperature
which are considered as the factors that well known to affect growth
and bulbing behaviour of onion. Obtained results, showing the

variable effect of used cv. and the superiority of some of them than
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others, are in agreement wi th those reported by many investigators
working on onion crop. Among them were Omran and Awad (1979)
who found clear significant increase in bulb yield of Behairy over
Giza 6 cv. of onion. Lisbao et dl. (1986) reported also that total and
Marketable bulb yields and average weight of bulb of Crioula cv. was
greater than other used cvs. Moreover, Lopes (1987) concluded that
Rio Grande, special 38, Asqrow 429 and Texas Grano 1015Y cvs.
produced signiﬁcantly higner bulb yields than other used cCVs.
Similarly, Khalil et al. (1988b) found that Giza 20 cv. achieved the
highest total and merketable bulb yields compared with Giza 6-
Mohassen and Shandweel No. 1cvs.In this respect, Attar and Korla
(1991) reported that maximum bulb yields were obtained with poona
Red and Nasik Red cvs. Such variations between cvs. were also found
by Lallan et al. (1991) who found that pusa Red cv. gave higher bulb
yield than N-53 ov. Similarly, Bon et al. (1992) found that violet de
Galmi, gave good yields under hot conditions. Moreover, Jitendra et
al. (1992) found that Pusa White Round, Pusa White Flate and Hisar 2
cvs. had the highest- bulb yield, respectively. Meanwhile, Daymond ef
al. (1997) found also that a beneficial effect on onion bulb production,
particulary for long-season cvs. was reported. Orlowski and Rekowska
(1992) reported also that wolska cv. gave higher average bulb yield
than other cvs. In this respect, Ramiraz and Kline (1992) reported also
that Granex 429-A produced significantly higher bulb yields than 10
other cvs. Such differences between CvS. WeIC also reported by
Pakyurek et al. (1994) who found that the cvs. of SG 936, Ben
Shemen, Akgun 12 and Corum produced the highest bulb yield. In this
respect, findings reported by Warid and Loaiza (1993) showed also
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that, total and Marketable bulbs yield were significantly affected by
cvs. where the red cvs. [Rojo and Red Comet cvs.] gave lower
marketable bulbs than those¢ of the yelloW/brown cv. Such varietal
differences were found by Salazar ef al. (1995) who reported also that
Hybrid yellow Granex procluced the highest bulb total yields while,
Cuba white red, yellow anid white cvs. Successfully produced higher
marketable onion bulbs yield, Moreover, El-Kafoury et al. (1996)
reported that the hlghest total bulbs yield of onion was produced from
Composite 16 cv. Moreover, they found that Composite 16, Behairy
no Pinck and Giza 20 cvs. werethe favourable cvs. for Marketable
bulbs yield. Meantime, Warid ef al. (1996) indicated that bulbs yield
was significantly affected by cvs.

Respecting to the effect of interaction between planting date and
cultivars on total and marketable bulbs yield as well as average weight
of buib, data presented in Table (11) show that significant differences
were noticed in this regard. Such data show clearly that early planting
on December 5% and using of Giza 20 cv. or Composite gave the
highest values of studied yield characters in both saesons of this work
compared with Giza 6-Mohassen. Obtained results are in confirmity
with those of Lopes (1987), Orlowski and Rekowska (1992) and
Bhattarai ef al. (1995) who reported that bulbs yield were significantly
affected by interaction between planting date and cultivars.

Generally, it may be advisable under such conditions of this
experiment, that Giza 20 or composite Cvs. transplanted in early
planting date, i.e. December 5% 2re recommended for obtaining higher
total and marketable bults yield compared with other transplanting

dates and cvs.
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Concerning the effect of transplanting date on onion bulbs
doubling, boltering and T.S.S. %, obtained results show that such
percentages were significantly increased in case of carly transplanting
date (December 5 ty compared with other used dates in both growing
seasons of this work. Obtained results are in agreement with those of
Omran and Awad (1979) working on onion who reported that the
earliest transplanting produced the greater number of bolters but no
significant differences were found in number of double bulbs.
However, Bahamburkar et al. (1986) found that boltmg of onion was
lower with January planting than December or February under indian
conditions. In this regard, Lisbao etz al. (1986) showed also that the
planting time of onion seedling affected bolting % where April
planting proved to be the best time. Similar results were reported by
Madisa (1993) on onion 'who tound that percentage of bolting bulbs
was higher in; early plantl ag date (mrd February) However Abd El-
Rehim (1994) reported that percentages of external doubling and
bolting were significantly decreased by planting on February 5"
Botswana conditions. Moreover, findings under Nepal conditions,
which were reported by Bhattarai et al. (1995) showed that the bolting
of onion bulbs rate was high for the first and secohd planting dates,
while there was no boltering with later one.

Respecting the effect of used cultivar on the doubling and
bolting bulbs % as well as T.S.S. content of bulbs, the highest values
were obtained in case of Giza 20 cv. in the second season but Giza 6-
Mohassen cv. had the hizhest values in the first scason in this study.
The varietal differences in this respect were also reported by many
investigators such as Bhamburkar et al. (1986), Lisbao et al. (1986),
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Lopes (1987), Khalil et al. (1988b), Bajaj et al. (1990), Grant and
Carter (1991), Jitendra et al. (1992), Ramirez and Kline (1992), Warid
and Loaiza (1993), Bhattara. e! al. (1995), Salazar et al. (1995), El-
Kafoury et al. (1996), Resende et al. (1996) and Warid et al. (1996)
all working on onion. They reported that percentage of bolting, Split
bulb and T.S.S. were significantly affected by different cvs. On the
other hand, Omran and Awad (1979) on onion indicated that no
significant differences were found in the number of bolting bulbs,
while significant differences in number of double bulbs between
varieties were reported. ...

With regard to fhe‘ interaction between planting date and
cultivars on affecting some of different studied yield components
characters, data presented ir. Table (10) show that such characteristics
“were significantly affected in this respect. It is evident, in general, that
transplanting  either Giza ‘20 or Composite cvs. in the early
transplanting date (December 5" resulted in higher values of most of
the studied characters than those of Giza 6-Mohassen cv. when

planted at late planting date. Obtained results showing the significancy

of the combined effect. in this respect are In agreement with those
reported by Bhamburker er al. (1986) and Bhattarai et al. (1995)
working on onion.

Under similar conditions of this work, it may be recommended
to grow either Giza 20 or Composite cvs. of onion in the earliest used
planting date, i.e. December 5% to obtain bulbs of the highest total and
marketable yield and average bulb weight but not of less percentage of
bolters and doubles than those of Giza 6-Mohassen in the other used

planting dates (medium at December 25" or late at January 5™ ones).




59

This advise is mainly due to that the variations of the values of bulb
bolters and doubles percentages are not so hight. Hence, clear
variations of the total and i arketable bulb yields and the superiority
of such adviced treatments makes this recommendation true at both
seasons of this work.
2.3. Onion bulbs quallty parameters:

Data presented in “Table (11) show the effect of transplanting
date and cultivar on some quality parameters, i.e. bulb shape index,
number and thickness of .complete rings/bulb , number of growmg

centers.

Concerning the effect of transplanting date, obtained results
show that number and thickness of complete rings per bulb and
number of growing centers per bulb, were significantly increased 1n
case of early transplanting date (December 5% compared with other
used dates in both growing seasons of this work.

With regard to the
significant effect may b

act of planting date on the shape index, no
detected at both growing seasons of this
work. Obtained results=gre in agreement with those of Grant and
Carter (1991) working on onion who decided that delaying the sowing
date from June to September gave decrease in shape index under New
Zeland conditions.

Respecting the effgct of used cultivars on the bulbs quality, data
shown in Table (11) reveal th‘lt all studied characters except shape
index of bulbs were mﬁcantly affected. In this respect, the values
of bulb shape index as Ztll as number and thickness of eomplete rngs
were higher with Com&m ite cv. followed by Giza 20 cv. and then

Giza 6-Mohassen cv. in| bc th growing saesons. Meanwhile, number of
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growing centers per bulb did’n behave the same in different studied
cvs. where, Giza 6-Mohassen cv. had the highest values of No. of
growing centers per bulb in the two seasons of this study. The varietal
differences in this respect were also reported by many investigators
such as Bhamburker et al. (19806), Lisbao et al. (1986),Lopes (1987),
Khalil et al. (1988b) Bajaj et al. (1990), Grant and Carter (1991),
Jitendra er al. (1992) Ramirez and Kline (1992), Warid and Loaiza
(1993), Bhattarauéta! (199%), Salazer et al. (1995), El-Kafoury ef al.
(1996), Resende et al. (1995) and Warid et al. (1996) all working on
onion. They reported that the bulb shape index and the number of
rings as well as jother bult: characters were significantly affected by
different cvs.

Respecting the interac tion between planting date and cultivar
affecting the different stud: ed bulb quality characters, data presented
in Table (11) show that such chamcterrstrcs were significantly affected
in this respect. " It is evident, in general that transplanting either Giza
20 or Composrte cvs. in the early transplanting date (December 5' ")
resulted in higher values of most of the studied characters than
those of Giza 6-Mohassen ¢v. when planted at late planting date. The
exception, in this respect, was that of number of growing centers per
bulb which showed higher valus in Giza 6-Mohassen cv. when grown
on the early date (December 5™). However, the bulb shape index was
not srgmﬁcantly affected by interaction between planting date and cv.
in both seaSons of ‘th1< work. Obtained resuits showing the
mgmﬁcancy of combined effect in this respect are in agreement with
those reported by Bhamburkar es al. (1986) and Bhattarai et al. (1995)

working on onion.




-

70 1°0 10 70 ‘s'u L0 10 1'0 1'0 sy 5001 'AS1
el L1 61 LY 80 0zl | 61 91 vy 3°0 ansodwo)
T ovr | Tt v | oy L0 ger | €t | vl Ty Lo W9 'ZID
gyt | e | Lb | oy 1 Lo} B 61 | §1 o¥ L0 ozEsD Sl Kienuer
9pl 07 07 | 0§ 8°0 9°€l T Ly 6 80 ausodwio)
Teel | ST 61 | 8V 90 Sl LT 1 8'€ L0 W 9 BZID
§cl Tt 61 gt L0 Sl ST 81 6'b L0 0z eI 67 19quiang
vl | 81 97 | 6§ 80 7€l v L't 6°S L0 apsodwo)
0°ST v'T 1z | 0% L0 €'l €€ 07 I's 90 WD
091 6’1 ST 19 L0 6F1 e | 1t 'S L0 0z elD 6 Joquiansg
70 10 10 1°0 $0°0 b0 10 10 1'0 €0°0 <001 ST
SN g1 | vT | IS | 80 67l [ 07 I's 80 ausodwo]
¥l € ] 611 9% Lo 6°€1 g7 | 91 L0 W9 EZID B
'St 17 0T 0°S L0 0'S1 A L'0 oz ey T
€0 10 T'0 10 su S0 i) o 0 s $003 dST
0'pl 07 81 Y L0 S€l 07 Sl by L0 51 Aentef |
Sp1 7 61 6'v L0 U ST oL Sy Lo -Gz 15quiassq
I'S1 07 b1 LS L0 T'#] T'e €1 v°S L0 S 12quWa03d
{wd) s (wa) s
q qng/sdun qi qmgsBul
nqsIud | ARpdwod qngq/ssunt nq/sauad | aRjdwed qng/ssull
§°SL Suimoad Jo oydwmod XIpug SSL Furmosd o 1opdwiod xaput
% J0 "ON SSPIYL Je "ON adeys % Jo "ON $SADPIYL Jo"oN adeqg Jeanny) Aep JuEld
L661-9661 U0SES 9661-5661 UOSEAS sjudUEAU L

“Kyi{enb sqqnq UOIUO WO JRA[NO PUE 3)EP sunue|

d 3030934 :(11) d1qeL




62

Under similar conditions of this work, it may be recommended
to grow either Giza 20 or Composite cvs. of onion in the earliest used
planting date, i.e. December 5" to obtain onion bulbs of better quality
than those of Giza 6-Mohassen cVv. in the other used planting dates
(medium at December 25" or late at January 15"

2.4. Effect on storageability of onion bulbs:

Respéc_ting the ‘effect of planting date and cultivar on
storageability paramete’ré, i.2. percentages of sproutihg, rotten, total
weight loss and marketable bulbs at the end of storage period, data
presented in Table (12) show that all the studied ‘characters were
signiﬁcaﬁtiy ﬁffected by planting date in both seasons of this work. In
this respect, such data show that late planting on January 15" gave the
highest values of each of sprouting, rotten and weight loss in the first
season. However, early planting on December 5 produced the highest
values of the percentage cf sprouting and rotten bulbs in the second
one. Furthermore, the highest values of the marketable bulbs in the
end of the storage period were obtained as a result of planting on
December 20%, i.e. at mid planting date during both seasons of study.
On the other hand, early and late planting resulied in the lowest values
of marketable bulbs compared with the mid planting date.

" The effect of planting date on the storageability of onion bulbs
was studied by many investigators, among them was Abd El-Rahim
(1994) who found that planting date had significant effect on
percentages of weight loss (Total weight loss and decay loss) where
onion bulbs which were produced from November 15% planting were

of greater weight loss in store than those of February 5" planting.
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However, no significant effect on decay loss percentage was found in
this respect, |

Regarding the effect of cultivar on the studied storageability
parameters, data presented in Table (12) show that significant effects
are detected in this respect in both seasons of this work. Such data
show that Giza 20 cv. proved to be the significantly best cultivar
where it had the lowest percentage of sprouting, rotting and total
weight loss as well as the hightest marketable bulbs percentage during
the two seasons of the storage when compared with other two used
cultivars. Meanwhile, Composite cv. came in the second rank while
Giza 6-Mohassen cv. was the worst. In this respect, Khalil ef al.
(1988b) working on onion showed that Giza 6-Mohassen cv. had, in
general the highest losses in bulb weight. They also found that no
significant variation when compared by Shandaweel No.1cv. was
reported while Giza 20 cv. significantly came the latest in this respect.
However, Gabal et al. (1989) found that Giza 20 cv. resulted in the
highest storageability followed by Behairy, Giza 6-Mohassen and
Shandweel No. 1. While TYG cv. had the lowest storageability as
compared with the other rested cvs. Moreover, Patil and Kale (1989)
found that Seroli 1 cv. was of the lowest storage loss (29.25%) than
VL 1 cv. which had (9.4%) of storage loss. Meanwhile, Kacjan and
Osvald (1992) working on onion found that Belokranjka cv. was of
better keeping quality than the other two tested cvs. Meantime,
Miedema (1994) and Hill (1994) mentioned that from used 17 cvs. of
onion valiant and Riverside spanish cvs. had the longest storage life
where the 1ésses of sprouting were less than 25% after 19 weeks in

cold storage. Moreover, El-Kafoury et al. (1996) concluded that bulbs
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However, no significant effect oni' %gcay}g{ss ~h\g]t)ie,.r:centage was found in
this respect, ‘
Regarding the effect of cultivar on the studied storageability
parameters data presented in Table (12) show that significant effects
are detected in this respect in both seasons of this work. Such data
show that Giza 20 cv. proved 10 2 t"ﬁ: 3 gm-lcantly pest caltivar
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of Composite 16, Giza 20 an¢! Behairy no pinck proved to be the best
in kéeping qulity, while Hazzra 7 was the worst one in storageability
under Egyptian conditions. |

Concerning the effect of ‘nteraction between planting date and
cultivar on the percentage of sprouting, rotting, total weight loss and
marketable bulbs during storage period, data presented in Table (12)
show that such characters are significantly affected in this respect in
both seasons of this work. Such results show that planting Giza 20 cv.
on December 25" in the first season and on January 15" in the second
one resulted in the best keeping quality [the lowest percentages of
sprouting, rotting and total weight loss and the highest marketable
bulbs percentage]. Contra rasults were obtained by Giza 6-Mohassen
cv. when planted ‘on the late date (1 5% of January] showing the worst
keeping quality during both seasons of this work.

In this respect, it could be advisable, under similar conditions of
this work, that planting Giza 20 or Composite Cvs. on December 25"
is preferable for getting onicn bulbs of better keeping qulity more than
planting Giza 6-Mohassen cv. at other used planting dates [either early
or late at December 5" or Jauary 15", |
2.5. Effect on keeping cuality of onion bulbs during the storage

period: |

Regarding the effect of planting date and cultivar on keeping
quality of onion bulbs, during storage for five months, data presented
in Tables (13 & 14) show the percentage of sprouting, rotting, total
weight loss and marketabie bulbs during the storage period starting

from July 15" up to December 15" in both seasons of this work.




Qr-

: ‘ o . _ . ‘ss0] yS1am e10L = TM'L

Sree | e | tsvr [ €ise ) sTEL shof | 980°s | 69T0 | 0518 | SETC | TELY 0 0568 | £16'T ] 0086 | 19T'T | 0£0°T 0 nsodwo)
ooty | szass | wiew | oer | 0005 seeg1 | sist0l | FIOL ) mp.uw..inz.e_ o19Hl [ em.wm....l.mmm.m. X 0 0056 _.em...ﬂ e 0 ‘I 9 EZD) .
5o ores | Tt | covr | ossi | srvs | TsEE | SIE | O9CF v Toenr | 0 | sezs | vt o 1 orse | soe1 | esci | 0 AL WS T KI¥TRe
oorL | 850 | 1e® | toT0 | oFiL | TEE1 Iweo | €650 | 0578 | SesT | 1967 0 SL'06 | T§HT ] 0s'Le | 6L | LS9T 0 aysodwo)
S5 | sewn | pL0T | coeTU | SLT9 | €09 IE scr9 | ssc1 | sLTe | rre9 | TWS o sope | egT | Lt 0 Wowan
ae | 66€1 | osso | 80 | SL'18 | 6.9 98F0 Larl 0 00'06 | 956T | BI6T ] 0096 | TrH'E | LITT ° zenD ST FRT T A |
SLEL | E£%0 | 6E€71 ] 0s'9L | ORL'E | PIEY A £ 0 00'16 | TL6C | LOTT 0 0086 | FY8’1 | 0T9F 0 amsodwo)
ossr | som | 6Z8T | sorrl | OU'EY | £BSS wo'r eo6t | 660 [ oses | osly ) €06 [ B4TO §T96 | BLY1 | 8960 ¢ ‘K 9 e0H
1 sTeL | €LSE | TEUE v 10 [Toves | 1e0r | €60 | 0 | 0016 Y65 | 5691 0 ZeAD 5 0qwang
SLSL ¢ 9%6T | L6rE o6Lr 0 o6 | ELLC | REET b CHLG | NP6 | Tolt u msedwo) ==
Voses [seve [zaes | sers | 1o | ooss “viga [ooso | toes | icer | 1865 | en00 “vse [ veve oz | o | 'W9EAD T e
CBEL | CENE | wyL | WS zerio | ooorT | OIRES 0 SLT6 | 6E€°T | 9L0T 0 DOL6 | BYST | FTLE ] 0Z B215) e
Sz99 | 598 | 8E€9 | €L5€ | TELL | Y8 s18L ] 80°68 | LLTE | OCR'E 0 00°L6 | L6FT | LLTT v - wS ! ATenuer
ool | 689°T | LBF1 | oWl | SF6L | 65TC 0TF | gsvo | e8iB | 1sTF | 958°C [ 656 | 1wee | 0sLT ¢ - ST FEYITERET |
Teze | 66Tr | oozt | 010T | TEO8 | LLLY G0oF | £1l0 | L1'68 | 190°C | T6YE | €BOD BO°LG | TL61 | STFrE o - o AN
% % % % " v [ .\. % V % % Y % 3 %
i |l usy._ u.nu._ Wi | AR u_n u.nu._ e I n.u -.n...._s s | s .n.w_ n.n.y._._. 1eARIND ayup upurid
AW | TV | cued <afig | e | TAL | HO¥ enlg | e | TAL § MO wg | owew §orave | ey | eds | wEl TAVL | neM ~sadg
yjuoua _:m E:cﬁ\éw yyuoul ..._m yjuout EN ppuowt .nﬁ SIHMIEAL ],

"U0SB2S 9661
G661 Ul SYFUOW JATY 10} »3e10)s SULMp SN UOO JO Anpenb gurdeay uo JeAn[nO pue EP gunueid jo 30353 {(¢1) 91qel




68

‘gso] wBem [BI0L = TM'L

srL | Lr00 0 coro | 05'L8 | 61FD ] 0- | SL06 o £ITo 0 STES | res0 | SFLO | o 056 | TI8°T | $9Y°0 0 nsodwo)
0055 | 9N 0 sgggl | O§'LL | €60°1 gt ] ...am.on €10 | §29°0 o | oo'sg | ooZ0 | T9E¢ 0 0506 | 95¢0 Ee.;o.!. 0 ‘W 9 e -
sLeg | o 0 o | steg| o o | o | oeves| o 0 o | stzs | seso | T6 o | esse | o 0 0 07 €35 ST peT o
00°€8 ¢ o 0 sTrL | Toso | 1ETC 0 §7T98 | FIT0 | 6TTO 0 0568 | SES'0 | €6FO 0 056 0 o ¢ agsodwo)
SL'65 | tEW 0 ez | Se08 | £OLT | SERD 0 ..“Mvu seol | Lovo §osiee | sToe | 1190 ) LBTO 0 05€6 o ] 0 ‘N 9 B2
ose8 | o ) ¢ | stss | 610 | © o | ooss | O 0 o | ooes | Lero | woco | ¢ | ST ) 8LEY 6L’ 0 e ST qUIaIAg
00'P8 | 60€0 | STTO 0 csg | weLo | 9uro | osrp | 00°BE § 9€1°0 L6FT 0 00'T6 | 85L'0 | 9E6C 0 05rs | 0671 0 0 amsodmo)
sTos | rosT ] svs9r | SL08 | IBCT | I€Td 0 cLvs | ceéTe | Lvro | 0TTe | sTes | 0TL0 | 0860 0 SUC6 | oror 3 £L90 o ‘W 9 27D
0§18 [ 18H0 0 gcr0 | 00ps | 6850 | ecve i o<l 0598 | TLOD 0 Lizo | sTee | 080’1 | 6111 0 0526 | oer'l 0 6 0z ¥21D ¥ Buasg
Zro8 | 6110 | SLDO | w800 | £85H ocT0 | UTI0 | £oRs | erro 4o 0svu [ STHE | Gl9w | 9ELW v LIFG | WSl | sELe ¢ asoduio) -
e e 0| cn | evee | et wii 107 owes [ ioso [Tovra | sove e orso | wae ] o | s | oo | ato 70 Wevamny T — i
z6'c8 | 0910 v srre sz Vozoze Leven | oo 1 LVER YOO 0 ot | LL06 | L99'0 | 91670 0 8566 | 63u°D | 865D o 07 1D —_— .
00'TL | 055§ 0 ¢8C9 | €TES | POSO | £PTO [ gorLs | rroe | €8T 0 L1116 | 6rro | Li90 0 uyte | YRR | GeEe o = .S[ Adenuef
TFSL | BLTL 0 L6y°L | TH'ES | 0OBQ | S5TD ] oceg | oero | €T | Z6ve | w668 | ros0 | 96v°0 0 STE6 | €670 | B65C [ — .__m.n BELITERE] | )
T6-6L | SPLB | SLOD | 9116 | 0S€8 | FOE0 | 650 Tero | Zros | 89l'0 | 1850 | S¥T0 | €868 | €580 el 0 85¢6 | eszl | FITO 0 — o JoquiadnRg

e % % Y % Y % % e % e % % % % % % % *% S
nIam | e w_u u”u._ wEas | udes up_ uﬂﬂ- s | lee w.u u_a._,._.. A owdea | yltem w.._.._H -.“w_.. i | e f .n.w__ u.nw.. SR apep Bupuoid
e | TaL | med g | wew | Tal § ww erg | e | oTacL | -wey | eds | W Tl | wed wsdg | wew | Tacp | ey ~osds

uoul ._.m juott ._‘v Jiuoul En yjuouwt _._.N jjuowi .nﬂ SIUDUEIBAL ]

-9 UT SYIUOW SA 103 93810 Suum

p sqnq uoruo Jo Anjenb Suidoay U0 IBADNO PUB SIEP gupuerd jo agyg (y1) J1qEL

“UOSBIS 661




66

Concerning the effect of planting date on such studied keeping
quality characters, the same data clearly show that the characters, i.e.
rotting, sprouting, total weight loss and marketable yield percentages
were affected by planting date during storage period. The highest
value of rotting % was for December 5" planting during storage
period in August 15™ while the highest values of sprouting and total
weight loss percentages Were at the end of storage period (on
December 15%) in case of planting at the early planting date (at
December 5%) compared with other planting dates during storage
period in the first season. Vieanwhile, the rotting bulbs% had the
highest values on January 15" planting date in storage period of
September 15% Moreover, the sprouting and total weight loss
percentages showed the highest values in case of late planting date
(January 15" m the last storage period (December 15™) compared
with other treatrﬁ‘énts. ,

Conceming';'},the effect of cultivar on keeping quality of onion
bulbs during st_df_age periocs, the same data in Tables (13 & 14) show
that all charactefé were affected by cultivar where Giza 6-Mohassen
had higher valués than other tested cvs., ie. Giza 20 or composite
which were of better storageability in both seasons of this study
during storage period.

As the effect of interaction between the two studied factors on
the keeping quality characters of onion bulbs during storage fora
period of five months, it is evident that the highest total weight loss
percentage due to sprouting, rotting and weight loss and consequently

the lowest percentage of marketable bulbs were obtained with the
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Giza 6-Mohassen cv. when planted at the late planting date (January
15"). In other words, it may be concluded that the lowest percentage
of marketable bulbs were obtained with the Giza 6-Mohassen cv.
when planted at the late planting date (January 15") and also planting
the two cultivars Giza 20 and Composite cvs. of onion at the early
used planting date (December 5™ and 25™) produced bulbs which were
of the best keeping quality during a storage period of five months and
surpassed those of Giza 6-Mohassen cv. when planted at the other
used planting dates (mediui or late ones). In this respect, Gabal et al.
(1987) found that the monthly storage loss differed where it was
somewhat high in the first month then increased in August, and
decreased until November They mentioned also that prolonging
storage period led to a sharp increase in weight loss during the last
three months. So, it is not advisable to store onion bulbs more than 6
months. Obtained results were also supported by those of Singh et al.
(1996) working ‘on onion who found that loss resulting from rotting
and physiologicél weight loss (P.W.L.) was high in May when
temperature was high. They found also similar results which were in
confirmity with that reported herein where monthly lbss was lower in
June-August and then increased significantly, being of the highest
values in October under Indian conditions. The varietal differences
were also reported by Gregoriou (1998) on onion who reported that
cultivar Ben shemen was cf the best keeping qulaity after 7 months in

storage.
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3. THIRD EXPERIMENT: Effect of cultivar and seedling size
on bulbs yield and its components:

3.1. Total bulbs yield:

Data showing the totel bulbs yield of two studied cvs. of onion
as affected by the different sizes of seedling in both growing seasons
of this work are presented in Table (15). Such data show clearly that
the total bulb yield was sigrificantly affected by both studied factors,

i.e. cultivar and seedling size

Concerning the effect of cultivar, Giza 20 cv. gave higher bulb
yield than that of Giza 6-Mohassen cv. in both seasons of study.
Obtained results may be due to that Giza 20 cv. is more adopted to
planting in lower Egypt than Giza 6M cv. which is more suitable for
upper Egypt conditions. Such results are in agreement with those

L
reported by Oniran and Awad (1979), Lisbao er al. (1986), Lopes

(1987), Khalil e*t'l"f al. (1988D), Aravjo ef al. (1989), Kgriem and Farag
(1990), Attar and Korla (1991), Lallan et al. (1991), Bon et al. (1992),
Ramirez and Kline (1992), Warid and Loaaiza (1 993), Pakyurek et al.
(1994), Salazar et al. (1995, El-Kafoury et al. (1996) and Warid et al.
(1996). They reported that there was a clear variation between the
studied cultivars ih its production ability.

With regard to the effzct of seedling size on bulb yield, the same
data presented .also in Table (15) show that the total bulb yield was
significantly affected during both growing seasons of this study. In
this regard, increasing scedling size gradually and significantly
increased the total yield o~ onion bulb where using the seedlings with
diameter < 16 mm resultzd in the highest values of total bulbs yield

compared with other sizes of seedling. Such improving effect of
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higher onion seedlings size on the produced total bulbs yield was also
reported by many investigators, among them were Abou-Zeyed
(1978), El-Murabaa et al. (1979), Sabota and Downes (1981),
Yamashita et al. (1986), Vachhani and Patel (1988 and 1990), Koriem
and Farag (1990) and Shalaby et al. (1991b) all‘working on onion,
Rahim et al. (1984), Blyshchik and Furman (1987) and Wardjito et al.
(1988) working on garlic. They found that the total bulbs yield
significantly increased with each increase in size of transplants and the
highest total bulbs yield was obtained from large-size seedling. They
reported also that there was a relationship between size of seedling
and physiological growth stage (old of seedling/days) of seedling
where increasing its size was due to increased trans_pi'ant age. In this
respect, El-Hardyn (1975), Moursi et al. (1973), Ei-Murabaa ef al.
(1979), Farag (q‘-:‘fSS.) and Koriem and Farag (199@) all working on
onion seedling a'ge showed a significant effect of See_dling age on
onion bulbs total Vy"iéld. On the other hand, Singh et al. (1995) reported
that bulb yield did not significantly differ due to different ages of the
seedling. Regardi-n'g effect of weight of cloves; Orlowski and
Rekowska (1989).on garlic found that the highest yield was produced
from the heaviest used cloves (5.0 g). Moreover, Madisa (1993) in a
trial comparing 3 sizes of sets found that bulbs yield of onion was the

highest (45.4 ton/ha.) with “he medium sized sets (0.75-1.0 cm) while
large and smaller sets (1.0-1.25 and 0.5-0.75 cm) produced yields of
37.6 and 30.6 ton/ha., respectively. |
Concerning the effect of interaction between culitivar and size of
seedling on the total yield of onion buibs, the data presented in Table

(15) show that there were clear variations between different
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combinations but such difterences were significant only in the second
season of this work. Obtained results in this respect disagreed with
those of koriem and Farag (1$90) working on onion where they found
that the interaction betweel cultivar  viz seedling size was not
significant.
3.2. Marketable bulbs yield:

The data illustrated in Table (15) obviously show that the
marketable bulbs yield of onion was significantly affected by the used

seedling size and variety as well as their interaction in the two seasons
of this work.

Respecting effect of the cultivars, Giza 20 cv. surpassed that of
Giza 6-Mohassen in both 3€asons of this study where signifiacnt
increments are detected in this cocem with using Giza 20 cv. Obtained
results may be due to increased total bulb yield and decreasing culls
bulbs in Giza 20 cv. compared with Giza 6-Mohassen. Such findings
are in agreement with those of each of Khalil et al. (1988b), Warid
and Loaiza (1993), Salazar ef al. (1995), El-Kafoury et al. (1996) and
Resende ez al. (1996). |

With regard to the effect of seedling size on marketable bulbs
yield, the same data presented in Table (15) show that significant
increments are obtained in. this respect in the two growing seasons of
this study where the largest used seedling of size (< 16 mm) gave the
highest marketable bulbs yield when compared with the other used
sizes of seedling. In this respect, obtained results are disagreeable with
those of Abou-Zayed (1978) who reported that exportable bulbs yield
was produced from the smallest sizes of onion seedling. Contra results

were also reported by Strydom (I 965), Saraymeza (1986), Koriem and
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Farag (1990) and Shalaby et al. (1991b) who found that large
seedlings of onion plant gave the lowest exportable bulbs yield
compared to others in both seasons. They explained this result to that
it may be due tothe higher percentage of doubles and bolters in case
of using large seedlings than with small ones. In this respect, using
different weights of cloves in garlic, Orlowski and Rekowska (1989)
found that the best quality was produced from large cloves (5 g).

Regarding the effect of interaction between the tested cultivars
and seedling size on marketeble bulbs yields, data presented in Table
(15) show that marketable bulbs yield was si'gniﬁcantly affected
where the largest used seediing of Giza 20 cv. produced the highest
values in this respect. The obtained results are in agreement with those
reported by Koriem and Fa-ag (1990) working on onion where they
found that the interaction between cv. X size of seedling was of
significant effect in this respect.

3.3. Average bulb weight:

The data shown in Table (15) for the average bulb weight as
affected by different used seedling size of the two tested cvs. in both
growing seasons of this work reveal that the average bulb weight was
significantly affected by both used factors, i.e. CV. and seedling size in
this work.

With regard to the effect of cultivar, such data show that Giza
20 cv. produced bulbs of higher average weight than those of Giza 6-
Mohassen cv. in both growing seasons. In this respect, Lisbao et al.
(1986) working on onion reported that there were clear variations in
the bulb weight of studied cvs. On the other hand, Koriem and Farag
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(1990) revealed that cv. of cnion had no significant effect on this
character.

Concerning the effect of seedling size on average bulb weight,
the same data presented In Table (15) show clearly that using
seedlings of higher size (< 16 mm) produced bulbs of higher average
weight than those of medium ones (8-16 mm) and those of small ones
(> 8 mm). Obtained results are in agreement with those of EL-
Murabaa et al. (1979), Yamashita et al. (1986), Vachhani and Patel
(1988 and 1990) and - Shalaby eral. (1991) working on onion where
they found that average of oulb weight progressively increased with
each increase in transplants size.

On the other hand, Abou-Zayed (1979) reported that this
character was not significantly affected by swelling of transplant base.
Moreover, Koriem and Farag (1990) wofking on onion revealed that
seedling size had significant effect on the percentage of small bulbs in
both seasons, where the large size seedlings gave the lowest
percentage of small bulbs as comparison with the seedling of small
size.

Respecting the interaction between the two studied factors, i.e.
cultivar and seedling size on average bulb weight, data presented in
Table (15) show that average bulb weight was significantly affected
by interaction between Cvs. and seedling size. Such data reveal that
the response of cvs. to seedling size was more pronounced at the large
size than at small one where the seedling of Giza 20 cv. gave the
highest average bulb weight in both seasons of this work. The
obtained results are in agreement with those found by Koriem and

Farag (1990) who reported that the interaction between cultivar X size
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of seedling was of significant effect. Moreover, similar findings were
reported by the same researchers who found that the interaction
between cv. X seedling age wis of significant effect where the highest
percent of small bulbs was produced by young seedling of some
cultivars.

3.4. Percentage of doubling (split bulbs):

Data showing the percentage of double bulbs of onion as
affected by cultivar and seadling size as well as their interaction are
presented in Table (15). Such data indicate that, Giza 20 cv. showed
lower values than those of Giza 6-Mohassen cv. during both of the
two growing seasons of this study. Obtained results may be due to that
Giza 20 cv. is more adopted to planting in lower Egypt than that of
Giza 6-Mohassen which is more suitable for upper Egypt conditions.
Such results are in agreement with those of Omran and Awad (1979),
Khalil et al. (1988b), Koriem and Farag (1990), all working on onion.
They reported that different used studied onion cultivars such as Giza
20, Giza 6-Mohassen and Shandweel No. 1 clearly varied in this
respect where such cvs. stiowed higher percentage of doubling than
others.

Regarding, the effect of seedling size on percentage of double
bulbs, data presented in Table (15) show that significant effect 1s
detected in this respect where the large seedlings (< 16 mm) resulted
in higher values than those of either medium or small sized seedlings
during both growing seascns of this work. The unfavourable effect of
large sized seedling which produced higher percentage of double
bulbs was also reported by Strydom (1965), Abu-Zayed (1978), El-
Murabaa et al. (1979) Koriem and Farag (1990) and Shalaby et al.
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(1991) working on onion. They indicated also that the onion seedlings
of small size produced bulbs of lower percentage of doubling than
those of large sized seedlings. |

Respecting the effect of interaction between cultivar and
seedling size on percentage of split bulbs, the same date presented in
Table (15) show that significant differences are obtained during both
seasons of this work. Itis also evident from such data that each of the
small and medium size seedlings of any of the two tested cultivars
resulted in significantly lower values than those of the large size
seedlings. Generally, 1t may be stated that growing Giza 20 cv. with
small sized seedlings resulted in producing onion bulbs of the lowest
doubling percentage. Obtainzd results herein are in confirmity with
those reported by Koriem and Farag (1990) working on onion where
they reported that the interaction between cultivars and seedling size
was not significant during bo'h seasons of their study.

3.5. Percentage of bolters (premature flowering):

Data showing the percentage of boltering as affected by the two
studied factors, i.e. cultivar and seedling size as well as their
interaction are presented in Table (15). Such data clearly showthat the
percentage of bolters in onion was significantly affected by cultivar,
seedling size and their interaction. ~E <

Concerning effect of cultivar on the percentage of boliérs, such
data show that Giza 6-Mohessen cv. plants resulted in higher values 1n
this regard than those of Giza 20 cv. during both growing seasons.
Such varitions between cultivars in this respect were previously
reported by many investigators working on onion. Among them were
Bhamburkar er al. (1986). Koriem and Farag (1990), Jitendra et al.
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(1992), Warid and Loaiza (1993) El-kafoury et al. (1996) Warid et al.
(1996). However, Omran and Awad (1979) mentioned that no clear
differences bewteen grown cultivars were obtained in this regard.

With respect to the effect of seedling size on percent of bolters,
the data presented in Table (15) show that percent of bolters was
significantly affected by seedling size in both seasons of this study. It
is evident that using large seedling (< 16 mm) increased the percent of
bolters than either medium or small seedlings in both tested growing
seasons. The small used seedlings were of the most favourable effect
in this respect showing the lowest values of boltering percentage.
Obtained results are in agreement with those of El-Murabaa et al.
(1979), working on onion where they reported that seedstalk
development was accelerated by the increase ‘in size of transplants.
Moreover, similar findings were reported by Koriem and Farag (1990)
and Shalaby et al. (1991), working on onion. They found that growing
seedlings of large size increased percentage of bolters compared to
those of small size ones.

Regarding effect of interaction between cultivar and seedling
size on percent of bolting, data presented in Table (15) show that
significant differences are found in this respect during both growing
seasons of this study. It is also evident that Giza 20 cv. generally
produced bulbs in all studied seedlings sizes with lower percentage of
boltering compared with that of Giza 6-Mohassen cv. Obtained results
are in harmony with those reported by Koriem and Farag (1990) on
onion.

Generally, it may be concluded that using transplants of large

size (< 16 mm) of Giza 20 cv. is prefered than those of either small or
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medium size transplants of Giza 6-Mohassen CV. Such superiority of
this combination between Giza 20 cv. and large sized transplants 1s
due to its higher total and marketabie bulb yield (ton/fed.) as well as
higher average bulb weight (g). However, the smallest used
transplants of Giza 70 cv. resulted in the Jowest values of doubling
and boltering percentage but n spite of that the marketable bulb yield
of the largest used tfansplants of Giza 20 cv. is still higher than any
other combination wﬁich makes that such treatment is prefered and

advisable than any other one vnder such conditions.
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